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© Moisture trapping film for EL lamps of the organic dispersion type. 

© A moisture trapping film for EL lamps of the 
]TJ organic dispersion type wherein a colorless, trans- 
^ parent adhesive layer having tackiness at room tem- 

perature is provided on one side or both sides of a 

colorless, transparent water-absorbing film. 
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MOISTURE TRAPPING FILM FOR EL LAMPS OF THE ORGANIC DISPERSION TYPE 



The present invention relates to a moisture 
trapping film used for EL lamps of the organic 
dispersion type. 

In the structure of an electroluminescence (EL) 
lamp, as shown in Fig. 1, generally two sheets of 5 
moisture trapping films (2) hold between them a 
transparent conductive film (3), a luminescent layer 
(4) and an aluminum electrode (5) to protect the 
luminescent layer which is easily affected by water. 
Previously known moisture trapping films for this w 
purpose are those composed of a water absorbing 
layer of nylon-6 laminated with an adhesive layer of 
nylon-1 2. 

In addition to them, there have been moisture 
trapping films which employ hot-melt adhesives for 75 
the adhesive layer. These, however, are always 
designed to be laminated at a higher temperature 
between 100 and 200* C, and at room temperature 
the adhesive has no tackiness. 

In the case of using such a moisture trapping 20 
film having no tackiness at room temperature, the 
impact at tne stamping caused readily peeling of 
the moisture trapping film and reduced the yield. 
This has been a great problem particularly for a 
large size EL lamp. 25 

Furthermore, when an EL lamp was bent to be 
used, conventional adhesives caused peeling and 
provided the lamp with an inferior appearance. 

On the other hand, for the most outer layer of 
moistureproof film (1) also an adhesive of the hot- 30 
melt type was used, and the lamination was carried 
out at a temperature between 100 and 150* C. The 
higher temperature process of adhesion between 
the moisture trapping layer and the moistureproof 
film provided the life of the EL lamp with a mar- 35 
kedly bad effect. 

The object of the present invention is to pro- 
vide a moisture trapping film for EL lamps which 
could not be obtained by the conventional meth- 
ods, that is, a moisture trapping film which gen- 40 
erates no peeling caused by the impact in the 
stamping process, and which withstands the use on 
curved surfaces, and also which makes possible to 
lamination of a moisture trapping film with a 
moistureproof film at lower temperatures. 4t 

The present invention is a moisture trapping 
film for EL lamps of the organic dispersion type 
wherein a colorless, transparent adhesive layer 
having tackiness at room temperature is provided 
on one side or both sides of a colorless, transpar- 5< 
ent water-absorbing film. 

The water-absorbing film used in the present 
invention may be any colorless, transparent film 
which has a moisture absorption of at least 0.5% 
by weight in the atmosphere of 60% relative hu- 



midity at 20 *C. The material for such a water- 
absorbing film includes, for example, polyamide 
resin, polyvinyl alcohol, polyvinyl acetate, polyvinyl 
acetate alcohol, cellulose and derivatives thereof. 
These may be either a homopolymer or copolymer. 

The adhesive layer used in the present inven- 
tion comprises the so-called pressure sensitive ad- 
hesive, the material of which includes, for example, 
acrylic resin, polybutadiene resin, chloroprene res- 
in, isoprene resin, silicone resin, polyurethane res- 
in, natural rubber and derivatives thereof. These 
may be either a homopolymer or copolymer. 

Here it is important that the adhesive and the 
water-absorbing film used in the present invention 
must be colorless and transparent. If they are not 
colorless and transparent, the luminance of an EL 
lamp is decreased and the color tone is degraded. 
If the adhesive layer is too thick, the transparency 
is decreased, while if it is too thin, the adhesive 
strength is decreased. Thus, preferably an adhe- 
sive layer having a thickness of from 1 to 100 Jim 
is suitable for the present invention. 

Similarly, if the water-absorbing film is too 
thick, the transparency is decreased, while if it is 
too thin the water absorption is too much de- 
creased to protect the luminescent layer. Thus, 
preferably a water-absorbing film having a thick- 
ness of from 20 to 500 urn is suitable for the 
present invention. 

When a resin which has tackiness at room 
temperature, is applied as the adhesive to laminate 
the moisture trapping films with the composite of 
transparent conductive film/luminescent 
layer/aluminum electrode, the adhesive layers act 
to absorb impact and strain. This makes ft possible 
to provide an EL lamp with high impact resistance 
and flexibility which could not be obtained with the 
conventional moisture trapping films. Furthermore, 
the moisture trapping films and the moistureproof 
film are bonded with each other at lower tempera- 
tures, so that little degradation of the luminescent 
layer occurs. This makes it possible to provide an 
EL lamp with a long life. 

That is to say, by using the moisture trapping 
film of the present invention not only the yield of 
the processing step has been improved, but also 
the application to more steeply curved surfaces 
has been possible. Further, the film can be pro- 
cessed at lower temperatures and has extended 
the life of an EL lamp. Therefore, the moisture 
trapping film of the present invention is very suit- 
able as a moisture trapping film for EL lamps. 
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A nylon-6 film (80 urn) was coated with a 
polyurethane pressure sensitive adhesive in a 
thickness of 15 urn for the adhesive layer to make 
a moisture trapping film. This was laminated on 
both sides of a composite of transparent conduc- 
tive film/luminescent layer/aluminum electrode at 
room temperature. The laminate thus obtained was 
cut into 20 mm x 100 mm, and then provided with 
a moistureproof packaging to make an EL lamp. 

In the process of cutting no peeling was found, 
and the yield was 100%. When the EL lamp thus 
composed was bent to 100 mm R, no peeling was 
found, and hence the EL lamp can withstand the 
application to curved surfaces. 

Comparative Example 

Instead of the moisture trapping film of Exam- 
ple 1, a nylon-6 film coated with nylon-12 as the 
adhesive was employed. Differently from the case 
of Example 1, this film could not be laminated at 
room temperature, and hence the processing tem- 
perature was raised to 170* C. The laminate made 
at this temperature was cooled to room tempera- 
ture, and then similarly to Example 1 was cut and 
provided with a moisture proof packaging. 

Due to the partial peeling of the moisture trap- 
ping film caused by. the impact at the time of 
cutting work, 4 to 5% of EL lamps were con- 
demned. Furthermore, when the good products of 
EL lamps were bent to 100 mm R, in 30 to 40% of 
the lamps peeling of the moisture trapping film 
occurred. Therefore, the moisture trapping film was 
very easily peelable in comparison with that of 
Example 1. 

The moisture trapping film of Example 1 and 
that of Comparative Example showed little differ- 
ence in their adhesion strengths themselves on the 
peeling test at room temperature (T-peel, peeling 
speed: 200 mm/min). The difference between them 
in the cutting work and the bending use as men- 
tioned above is due to the difference of whether 
the adhesive layer can absorb impact and strain or 
not. 



Example 2 

A nylon-6 film (80 pm) was coated on the both 
sides with an acrylic pressure sensitive adhesive in 
a thickness of 15 urn for the adhesive layer to 
make a moisture trapping film. Then this moisture 
trapping film was laminated on the both sides of a 
composite comprising "transparent conductive 
film/luminescent layer/aluminum electrode" at room 
temperature. This was cut into 200 mm x 100 mm, 
and laminated on the both sides with a 



moistureproof film comprising fluoropolymer film at 
room temperature. Then only the edge part of the 
moistureproof film was sealed at 130° C. 

An accelerating test was carried out with the 

s EL lamp thus prepared and a conventional EL lamp 
which was made by laminating a moisture trapping 
film using an ordinary hot-melt type adhesive and a 
moistureproof film at 150*C respectively. For the 
test conditions, the EL lamps were lighted up at 

70 100 V, 400 Hz, and kept at 60° C, 80% RH. in the 
initial period the both lamps had a luminance of 18 
foot-lambert After 250 hours, while the luminance 
of the conventional EL lamp fell to 6 foot-lambert, 
the luminance of the EL lamp according to the 

75 present invention exhibited only a decay to 12 foot 
lambert. From this result, it is apparent that the 
moisture trapping film according to the present 
invention has a flexibility, improves the yield on 
production, and furthermore has an effect to extend 

20 the life of EL lamps. 



Claims 

25 1. A moisture trapping film for EL lamps of the 
organic dispersion type wherein a colorless, trans- 
parent adhesive layer having tackiness at room 
temperature is provided on one side or both sides 
of a colorless, transparent water-absorbing film. 

30 2. A moisture trapping film according to Claim 1 
wherein said water-absorbing film is prepared from 
a material selected from the group consisting of 
polyamide resin, polyvinyl alcohol, polyvinyl ace- 
tate, polyvinyl acetate alcohol, cellulose and deriva- 

35 tives thereof. 

3. A moisture trapping film according to Claim 1 
wherein said adhesive layer is prepared from a 
material selected from the group consisting of 
acrylic resin, polybutadiene resin, chloroprene res- 

40 in, isoprene resin, silicone resin, polyurethane res- 
in, natural rubber and derivatives thereof. 

4. A moisture trapping film according to Claim 1 
wherein said water-absorbing film has a thickness 
of from 20 to 500 urn. 

45 5. A moisture trapping film according to Claim 1 
wherein said adhesive layer has a thickness of 
from 1 to 100 am. 
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1 : MOISTUREPROOF FILM 

2 : MOISTURE TRAPPING FILM 

3 : TRANSPARENT CONDUCTIVE FILM 

4 : LUMINESCENT LAYER 

5 : ALUMINUM ELECTRODE 
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